
2_Title Slide 2_Title Slide 

Better Buildings Residential Network Peer Exchange 

Call Series: Opportunities for Building America 

Research to Address Energy Upgrade Technical 

Challenges: HVAC, Envelope & IAQ (301) 
July 21, 2015 

 

Call Slides and Discussion Summary 

 



Agenda 

Á Call Logistics and Introductions 

Á Opening Polls 

Á Residential Network and Peer Exchange Call Overview 

Á Introduction to Building America Technology to Market Roadmaps 

Á Eric Werling, Building America Program Director, DOE Building 

Technologies Office 

Á Questions, Discussion, and Feedback on Three Technology Areas: 

Á High Performance, Moisture Managed Envelope Systems 

Á Optimal Comfort Systems for Low Load Homes 

Á Optimal Ventilation Systems and IAQ Solutions for Low Load Homes 

Á Closing Poll 
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Call Participants 

Á 1000 Home Challenge 

Á CalCERTS, Inc. 

Á Clark County, Nevada 

Á CLEAResult 

Á Community Housing Partners 

Á Efficient Windows Collaborative 

Á Elevate Energy 

Á Hacienda CDC 

Á Kentucky Home Performance 

Á Midwest Energy Efficiency Alliance 

(MEEA) 

Á One Knob Consulting 

Á OmStout Consulting 

Á Performance Systems Development 

(PSD) 

Á Sage Building Solutions 

Á Seventhwave 

Á U.S. Environmental Protection 

Agency (EPA), Region 7 

Á Vermont Energy Investment 

Corporation (VEIC) 

Á Virginia Center for Housing 

Research 

Á WECC (Wisconsin Energy 

Conservation Corporation) 
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Call Participant Locations 
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Opening Poll #1 

ÁWhich of the following best describes your organizationôs 

familiarity with the DOE Building America Program?  

ÁSome experience/familiarity ï 50% 

ÁVery experienced/familiar ï 30% 

ÁLimited experience/familiarity ï 10% 

ÁNo experience/familiarity ï 10% 

ÁNot applicable ï 0% 
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Opening Poll #2 

ÁWhich of the following describes your organizationôs 

experience with research on energy efficiency upgrade 

technologies?   

ÁUse research on EE upgrade technologies in my work ï 57% 

ÁParticipate in research projects on EE upgrade technologies ï 

52% 

ÁConduct or lead research projects on EE upgrade technologies ï 

35% 

Á Interested in EE tech research, but have not participated ï 9% 

ÁOther (please explain) ï 9% (Answers: developing deployment 

programs, developing content and programs) 
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Better Buildings Residential Network 

Á Better Buildings Residential Network: Connects energy efficiency 

programs and partners to share best practices to increase the 

number of American homes that are energy efficient. 

Á Membership: Open to organizations committed to accelerating the pace 

of existing residential upgrades. Commit to providing DOE with annual 

number of residential upgrades, and information about benefits 

associated with them. 

Á Benefits:  
 

 

 

 

 

For more information & to join, email bbresidentialnetwork@ee.doe.gov. 
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Á Peer Exchange Calls 
Á Tools, templates, & 

resources 
Á Newsletter updates on 

trends 

Á Recognition: Media, materials 
Á Optional benchmarking 
Á Residential Solution Center  

mailto:bbresidentialnetwork@ee.doe.gov


Peer Exchange Call Series 

Á Calls are held the 2nd and 4th Thursday of every month at 12:30 

and 3:00 ET 

Á Calls cover a range of topics, including financing & revenue, data & 

evaluation, business partners, multifamily housing, and marketing & 

outreach for all stages of program development and implementation 

Á Upcoming calls: 

Á August 13, 12:30 ET: Assessments: The Good, the Bad, and the Ugly (301) 

Á August 13, 3:00 ET: Tailored Marketing for Low-Income and Under-Represented 

Population Segments (201) 

Á August 20, 12:30 ET: Staged Upgrade Initiative Program Design (301) 

Á Send call topic ideas to peerexchange@rossstrategic.com.  
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Peer Exchange Call Summaries 
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How do you eat an elephant? One bite at a time. A 

slight shift in perspective goes a long way. 

 

Understanding how EE can solve a financial, public 

relation, or customer service problem for the utility 

is the right place to start. 



Web portal of residential EE upgrade program resources, & lessons learned 

to plan better, avoid reinventing the wheel. 

Á BB Neighborhood Program, Home 

Performance with ENERGY STAR 

Sponsors+ 

Á Provides: 

o Step-by-step guidance 

o Examples 

o Tools and Templates 

o Quick Links and Shortcuts 

o Lessons learned 

o Proven Practices posts 

o Tips 

Á Continually add content to support 

residential EE upgrade programsð

member ideas wanted! 

Residential Program Solution Center ï 

We Want Your Input! 
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Building America Technology to 

Market Roadmaps  
 

Eric Werling  

Building America Program Director 

Building Technologies Office 
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Building America Technology 
to Market Roadmaps 

ERIC WERLING 
Building America Program Director 

Building Technologies Office 

7/21/2015 BBRN Peer Exchange Call 



U.S. Residential Buildings  
Primary Energy Consumption (22 Quads)* 

43% 

13% 

15% 

10% 

19% 

Comfort (Envelope & HVAC) 

Water Heating 

Other Appliances 

Lighting 

Misc. End Uses 

field assembled 

Systems  

9.5 Quads 

* Source: U.S. EIA 

factory assembled 

Products 
 

Goal: 50% Savings 
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Building America Target Challenges 
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Bldg. Integr. 

Renewables 
Efficient 

HVAC 

Ventilation 

Eff. Water 

Heating 

Smart 

Ventilation  

& IAQ 

TARGET THESE 3 
INTER-RELATED 
CHALLENGES 
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ÅCause Envelope Assemblies to Get/Stay Wet 
Increased insulation levels and air tightness can elevate risk of condensation and 
substantially limit drying potential inside building assemblies 
 

ÅLower Airflow & Increase Indoor RH 
Lower loads reduce air flow, increase relative latent load, extend swing seasons 
  

ÅReduce Fresh Outdoor Air Exchange 
Added air tightness demands improved source control, dilution, and filtration  

 
If these performance issues are not solved, high efficiency homes may 
have comfort and durability problems, builders will not go further than 
current codes, & mainstream contractors  will be reluctant to upgrade 
homes beyond modest energy efficiency improvements. 

More Insulation & Tighter Homes That Can: 



We Need High Performance Home Solutions! 

Moisture Managed High-R Envelopes 
ÅAre Less Likely to Get/Stay Wet 

High performance homes with increased insulation, reduced infiltration, reduced risk of 
condensation, & adequate drying potential inside building assemblies 
 

 Optimized Low-Load Comfort Solutions 
ÅEffectively Manage Airflow & Indoor RH for Comfort 

High efficiency comfort systems for homes with low thermal loads, including optimal 
efficiency, managed air flow and RH control at all part load conditions 
 

Smarter Indoor Air Quality Solutions 
ÅControl Fresh Air Supply & Contaminant Removal 

Added tightness with improved source control, dilution, and high efficiency filtration, 
with little or no energy penalty  
 

Energy Efficient New and Existing IƻƳŜǎ ǿƛǘƘ Χ 



Integrated Roadmaps 

A. High Performance, Moisture Managed  
Envelope Systems 

B. Optimal Comfort Systems for Low Load Homes 

C. Optimal Ventilation Systems and IAQ Solutions 
for Low Load Homes 

Overall Roadmap Objectives: 
Å Codes and Standard practice as endpoints 
Å Manage risks to minimize problems of 

adoption 
Å Address optimal performance & cost-

effectiveness 
Å Solutions must be practical & profitable for 

builders and home improvement 
contractors  

KEY: 
Research & 

Development 

Market 
Engagement 

Codes & Standards 

DOE lead Industry lead 



High Performance Moisture Managed Envelope Solutions 

2015 2016 2017 2018 2019 2020 

Moisture Risk 
Management 
 

 
High 
Performance 
Envelope 
Solutions 

Moisture Managed Guidance/Tools & Best Practice 
Specs for priority High-R Envelope Systems in each 
climate 

Moisture Managed High-R 
Envelopes addressed in 2021 IECC  
and IRC 

Lab and Field Moisture Risk Assessment of priority 
High-R Assemblies & Materials 

Moisture Risk Assessment & Modeling Standards 
(e.g., ASHRAE 160) 

Specs in Voluntary Program 
Standards  
(ZERH, Energy Star & HPwES) 

Validate/Demonstrate High Performance Envelope Specs in 
Real World Test Homes 



Optimal Comfort Systems for Low-Load Homes 
2015 2016 2017 2018 2019 2020 

System 
Design 

Smart 
Systems 

Manufacturers Develop Low-Load HVAC and Dehumidification 
for whole house comfort. Address design & installation issues 

System Design Standards 
Address Comfort Criteria in Low-
Load Homes (e.g., ACCA, ASHRAE) 

Validate/Demonstrate Comfort System Solutions in 
Low-Load Homes using Comfort Metrics/Criteria 

Validate/Demonstrate Smart HVAC & Advanced 
Dehumidification Systems 

I-Codes Adopt Low-Load Design 
and Performance Standards 

Best Practice Guidance/ Training/Tools on System 
Design, Installation/Commissioning, & Maintenance 

Manufacturers Develop Automated FDD & Optimization Controls 
Address equipment & distribution/comfort performance, learning & wireless sensors/controls  

FDD, Sensors/Controls, Metrics & Performance 
Validation Standards (e.g., ACCA, ASTM) 

Best Practice Guidance on Automated Smart 
HVAC Operation, Controls, & Maintenance 

Assess Load Profiles/Market 
Demand for Low-Load Homes 

Develop System Design Procedures/ Tools & Comfort Metrics/ 
Criteria for Low-Load Homes  Address whole-house humidity & distribution 



















https://eere-exchange.energy.gov/






http://energy.gov/eere/buildings/building-america-update-newsletter
http://energy.gov/eere/buildings/building-america-update-newsletter
http://energy.gov/eere/buildings/building-america-update-newsletter
http://energy.gov/eere/buildings/building-america-update-newsletter
http://energy.gov/eere/buildings/building-america-update-newsletter
http://energy.gov/eere/buildings/building-america-update-newsletter
http://energy.gov/eere/buildings/building-america-update-newsletter
mailto:peerexchange@rossstrategic.com

	Structure Bookmarks
	Slide
	Span
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Span
	2_Title Slide 
	2_Title Slide 

	Figure
	Figure
	Figure
	Figure
	Figure
	Span
	2_Title Slide 
	2_Title Slide 

	Figure
	Figure
	Figure
	Figure
	Figure
	Better Buildings Residential Network Peer Exchange Call Series: Opportunities for Building America Research to Address Energy Upgrade Technical Challenges: HVAC, Envelope & IAQ (301) July 21, 2015  Call Slides and Discussion Summary  
	Better Buildings Residential Network Peer Exchange Call Series: Opportunities for Building America Research to Address Energy Upgrade Technical Challenges: HVAC, Envelope & IAQ (301) July 21, 2015  Call Slides and Discussion Summary  


	Slide
	Span
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Agenda 
	Agenda 

	Call Logistics and Introductions 
	Call Logistics and Introductions 
	Call Logistics and Introductions 
	Call Logistics and Introductions 

	Opening Polls 
	Opening Polls 

	Residential Network and Peer Exchange Call Overview 
	Residential Network and Peer Exchange Call Overview 

	Introduction to Building America Technology to Market Roadmaps 
	Introduction to Building America Technology to Market Roadmaps 

	Eric Werling, Building America Program Director, DOE Building Technologies Office 
	Eric Werling, Building America Program Director, DOE Building Technologies Office 
	Eric Werling, Building America Program Director, DOE Building Technologies Office 


	Questions, Discussion, and Feedback on Three Technology Areas: 
	Questions, Discussion, and Feedback on Three Technology Areas: 

	High Performance, Moisture Managed Envelope Systems 
	High Performance, Moisture Managed Envelope Systems 
	High Performance, Moisture Managed Envelope Systems 

	Optimal Comfort Systems for Low Load Homes 
	Optimal Comfort Systems for Low Load Homes 

	Optimal Ventilation Systems and IAQ Solutions for Low Load Homes 
	Optimal Ventilation Systems and IAQ Solutions for Low Load Homes 


	Closing Poll 
	Closing Poll 



	2 
	2 


	Slide
	Span
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Call Participants 
	Call Participants 

	1000 Home Challenge 
	1000 Home Challenge 
	1000 Home Challenge 
	1000 Home Challenge 

	CalCERTS, Inc. 
	CalCERTS, Inc. 

	Clark County, Nevada 
	Clark County, Nevada 

	CLEAResult 
	CLEAResult 

	Community Housing Partners 
	Community Housing Partners 

	Efficient Windows Collaborative 
	Efficient Windows Collaborative 

	Elevate Energy 
	Elevate Energy 

	Hacienda CDC 
	Hacienda CDC 

	Kentucky Home Performance 
	Kentucky Home Performance 

	Midwest Energy Efficiency Alliance (MEEA) 
	Midwest Energy Efficiency Alliance (MEEA) 

	One Knob Consulting 
	One Knob Consulting 

	OmStout Consulting 
	OmStout Consulting 

	Performance Systems Development (PSD) 
	Performance Systems Development (PSD) 

	Sage Building Solutions 
	Sage Building Solutions 

	Seventhwave 
	Seventhwave 

	U.S. Environmental Protection Agency (EPA), Region 7 
	U.S. Environmental Protection Agency (EPA), Region 7 

	Vermont Energy Investment Corporation (VEIC) 
	Vermont Energy Investment Corporation (VEIC) 

	Virginia Center for Housing Research 
	Virginia Center for Housing Research 

	WECC (Wisconsin Energy Conservation Corporation) 
	WECC (Wisconsin Energy Conservation Corporation) 



	3 
	3 


	Slide
	Span
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Call Participant Locations 
	Call Participant Locations 

	4 
	4 

	 
	Figure

	Slide
	Span
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Opening Poll #1 
	Opening Poll #1 

	Which of the following best describes your organization’s familiarity with the DOE Building America Program?  
	Which of the following best describes your organization’s familiarity with the DOE Building America Program?  
	Which of the following best describes your organization’s familiarity with the DOE Building America Program?  
	Which of the following best describes your organization’s familiarity with the DOE Building America Program?  

	Some experience/familiarity – 50% 
	Some experience/familiarity – 50% 
	Some experience/familiarity – 50% 

	Very experienced/familiar – 30% 
	Very experienced/familiar – 30% 

	Limited experience/familiarity – 10% 
	Limited experience/familiarity – 10% 

	No experience/familiarity – 10% 
	No experience/familiarity – 10% 

	Not applicable – 0%  
	Not applicable – 0%  




	5 
	5 


	Slide
	Span
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Opening Poll #2 
	Opening Poll #2 

	Which of the following describes your organization’s experience with research on energy efficiency upgrade technologies?   
	Which of the following describes your organization’s experience with research on energy efficiency upgrade technologies?   
	Which of the following describes your organization’s experience with research on energy efficiency upgrade technologies?   
	Which of the following describes your organization’s experience with research on energy efficiency upgrade technologies?   

	Use research on EE upgrade technologies in my work – 57% 
	Use research on EE upgrade technologies in my work – 57% 
	Use research on EE upgrade technologies in my work – 57% 

	Participate in research projects on EE upgrade technologies – 52% 
	Participate in research projects on EE upgrade technologies – 52% 

	Conduct or lead research projects on EE upgrade technologies – 35% 
	Conduct or lead research projects on EE upgrade technologies – 35% 

	Interested in EE tech research, but have not participated – 9% 
	Interested in EE tech research, but have not participated – 9% 

	Other (please explain) – 9% (Answers: developing deployment programs, developing content and programs) 
	Other (please explain) – 9% (Answers: developing deployment programs, developing content and programs) 




	6 
	6 


	Slide
	Span
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Better Buildings Residential Network 
	Better Buildings Residential Network: Connects energy efficiency programs and partners to share best practices to increase the number of American homes that are energy efficient. 
	Better Buildings Residential Network: Connects energy efficiency programs and partners to share best practices to increase the number of American homes that are energy efficient. 
	Better Buildings Residential Network: Connects energy efficiency programs and partners to share best practices to increase the number of American homes that are energy efficient. 
	Better Buildings Residential Network: Connects energy efficiency programs and partners to share best practices to increase the number of American homes that are energy efficient. 

	Membership: Open to organizations committed to accelerating the pace of existing residential upgrades. Commit to providing DOE with annual number of residential upgrades, and information about benefits associated with them. 
	Membership: Open to organizations committed to accelerating the pace of existing residential upgrades. Commit to providing DOE with annual number of residential upgrades, and information about benefits associated with them. 
	Membership: Open to organizations committed to accelerating the pace of existing residential upgrades. Commit to providing DOE with annual number of residential upgrades, and information about benefits associated with them. 

	Benefits:   
	Benefits:   



	 
	 
	 
	 
	For more information & to join, email 
	For more information & to join, email 
	bbresidentialnetwork@ee.doe.gov
	bbresidentialnetwork@ee.doe.gov

	Span
	.
	 


	7 
	7 

	Peer Exchange Calls 
	Peer Exchange Calls 
	Peer Exchange Calls 
	Peer Exchange Calls 
	Peer Exchange Calls 

	Tools, templates, & resources 
	Tools, templates, & resources 

	Newsletter updates on trends 
	Newsletter updates on trends 


	Recognition: Media, materials 
	Recognition: Media, materials 

	Optional benchmarking 
	Optional benchmarking 

	Residential Solution Center  
	Residential Solution Center  




	Slide
	Span
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Peer Exchange Call Series 
	Peer Exchange Call Series 

	Calls are held the 2nd and 4th Thursday of every month at 12:30 and 3:00 ET 
	Calls are held the 2nd and 4th Thursday of every month at 12:30 and 3:00 ET 
	Calls are held the 2nd and 4th Thursday of every month at 12:30 and 3:00 ET 
	Calls are held the 2nd and 4th Thursday of every month at 12:30 and 3:00 ET 

	Calls cover a range of topics, including financing & revenue, data & evaluation, business partners, multifamily housing, and marketing & outreach for all stages of program development and implementation 
	Calls cover a range of topics, including financing & revenue, data & evaluation, business partners, multifamily housing, and marketing & outreach for all stages of program development and implementation 

	Upcoming calls: 
	Upcoming calls: 

	August 13, 12:30 ET: Assessments: The Good, the Bad, and the Ugly (301) 
	August 13, 12:30 ET: Assessments: The Good, the Bad, and the Ugly (301) 
	August 13, 12:30 ET: Assessments: The Good, the Bad, and the Ugly (301) 

	August 13, 3:00 ET: Tailored Marketing for Low-Income and Under-Represented Population Segments (201) 
	August 13, 3:00 ET: Tailored Marketing for Low-Income and Under-Represented Population Segments (201) 

	August 20, 12:30 ET: Staged Upgrade Initiative Program Design (301) 
	August 20, 12:30 ET: Staged Upgrade Initiative Program Design (301) 


	Send call topic ideas to 
	Send call topic ideas to 
	Send call topic ideas to 
	peerexchange@rossstrategic.com
	peerexchange@rossstrategic.com

	Span
	. 
	 




	8 
	8 


	Slide
	Span
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Peer Exchange Call Summaries 
	9 
	9 

	Figure
	Figure
	Figure
	How do you eat an elephant? One bite at a time. A slight shift in perspective goes a long way.  Understanding how EE can solve a financial, public relation, or customer service problem for the utility is the right place to start. 

	Slide
	Span
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Web portal of residential EE upgrade program resources, & lessons learned to plan better, avoid reinventing the wheel. 
	Web portal of residential EE upgrade program resources, & lessons learned to plan better, avoid reinventing the wheel. 

	BB Neighborhood Program, Home Performance with ENERGY STAR Sponsors+ 
	BB Neighborhood Program, Home Performance with ENERGY STAR Sponsors+ 
	BB Neighborhood Program, Home Performance with ENERGY STAR Sponsors+ 
	BB Neighborhood Program, Home Performance with ENERGY STAR Sponsors+ 

	Provides: 
	Provides: 

	oStep-by-step guidance 
	oStep-by-step guidance 
	oStep-by-step guidance 

	oExamples 
	oExamples 

	oTools and Templates 
	oTools and Templates 

	oQuick Links and Shortcuts 
	oQuick Links and Shortcuts 

	oLessons learned 
	oLessons learned 

	oProven Practices posts 
	oProven Practices posts 

	oTips 
	oTips 


	Continually add content to support residential EE upgrade programs—member ideas wanted! 
	Continually add content to support residential EE upgrade programs—member ideas wanted! 



	Residential Program Solution Center – We Want Your Input! 
	10 
	10 

	Figure
	https://bbnp.pnnl.gov/
	https://bbnp.pnnl.gov/
	https://bbnp.pnnl.gov/

	Span
	 
	 


	Slide
	Span
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Building America Technology to Market Roadmaps   Eric Werling  Building America Program Director Building Technologies Office 
	Building America Technology to Market Roadmaps   Eric Werling  Building America Program Director Building Technologies Office 


	Slide
	Span
	Figure
	Figure
	12 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market 
	12 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market 

	Figure
	Figure
	Figure
	Buildings.Energy.gov 
	Buildings.Energy.gov 

	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Building America Technology to Market Roadmaps 
	Building America Technology to Market Roadmaps 

	ERIC WERLING 
	ERIC WERLING 

	Building America Program Director 
	Building America Program Director 
	Building Technologies Office 

	7/21/2015 BBRN Peer Exchange Call 
	7/21/2015 BBRN Peer Exchange Call 


	Slide
	Span
	Figure
	U.S. Residential Buildings  Primary Energy Consumption (22 Quads)* 
	U.S. Residential Buildings  Primary Energy Consumption (22 Quads)* 

	Chart
	Span
	43% 
	43% 

	13% 
	13% 

	15% 
	15% 

	10% 
	10% 

	19% 
	19% 

	Span
	Comfort (Envelope & HVAC) 
	Comfort (Envelope & HVAC) 

	Span
	Water Heating 
	Water Heating 

	Span
	Other Appliances 
	Other Appliances 

	Span
	Lighting 
	Lighting 

	Span
	Misc. End Uses 
	Misc. End Uses 


	Figure
	field assembled 
	field assembled 
	Systems  

	Figure
	Figure
	9.5 Quads 
	9.5 Quads 

	* Source: U.S. EIA 
	* Source: U.S. EIA 

	Figure
	factory assembled 
	factory assembled 
	Products 
	 

	Goal: 50% Savings 
	Goal: 50% Savings 


	Slide
	Span
	Figure
	Span
	Thermal Load  
	Thermal Load  

	Building America Target Challenges 
	Building America Target Challenges 

	Span
	Thermal Load 
	Thermal Load 

	Span
	Thermal Load 
	Thermal Load 

	Span
	 Thermal Load 
	 Thermal Load 

	Span
	Thermal Load 
	Thermal Load 

	Span
	Thermal Load 
	Thermal Load 

	Span
	Thermal Load 
	Thermal Load 

	Span
	1970 - 1980 
	1970 - 1980 

	Span
	1980 - 1990 
	1980 - 1990 

	Span
	1990 - 2000 
	1990 - 2000 

	Span
	2000 - 2010 
	2000 - 2010 

	Span
	2010 - 2020 
	2010 - 2020 

	Span
	2020 - 2030 
	2020 - 2030 

	Span
	Thermal Enclosure: 
	Thermal Enclosure: 
	 
	Heat Flow 
	+ 
	Air Flow 
	+ 
	Water Flow 

	Span
	Thermal Enclosure: 
	Thermal Enclosure: 
	 
	Heat Flow 
	+ 
	Air Flow 
	+ 
	Water Flow 
	 

	Span
	High Performance Thermal  
	High Performance Thermal  
	Enclosures 

	Span
	Thermal Enclosure 
	Thermal Enclosure 

	Span
	Low-Load 
	Low-Load 
	Eff. HVAC 

	Span
	Low-Load 
	Low-Load 
	Eff. HVAC 

	Span
	Smart Homes 
	Smart Homes 
	& MEL’s 

	Span
	Ventilation 
	Ventilation 
	& IAQ 

	Span
	Ventilation  
	Ventilation  
	& IAQ 

	Span
	Eff. Water Heating 
	Eff. Water Heating 

	Span
	Low-Load 
	Low-Load 
	Eff. HVAC 

	Span
	Thermal Enclosure: 
	Thermal Enclosure: 
	 
	Heat Flow 
	+ 
	Air Flow 

	Span
	Thermal Enclosure: 
	Thermal Enclosure: 
	 
	Heat Flow 
	+ 
	Air Flow 

	Span
	Resulting Research Priorities 
	Resulting Research Priorities 

	Span
	Bldg. Integr. 
	Bldg. Integr. 
	Renewables 

	Span
	Figure
	Figure
	Span
	Efficient HVAC 
	Efficient HVAC 

	Figure
	Span
	Ventilation 
	Ventilation 

	Span
	Eff. Water Heating 
	Eff. Water Heating 

	Span
	Smart Ventilation  
	Smart Ventilation  
	& IAQ 

	TARGET THESE 3 INTER-RELATED CHALLENGES 
	TARGET THESE 3 INTER-RELATED CHALLENGES 

	Figure
	Figure
	Figure
	Figure

	Slide
	Span
	DOE 50% Savings Scenarios Require… 
	DOE 50% Savings Scenarios Require… 

	•Cause Envelope Assemblies to Get/Stay Wet Increased insulation levels and air tightness can elevate risk of condensation and substantially limit drying potential inside building assemblies  
	•Cause Envelope Assemblies to Get/Stay Wet Increased insulation levels and air tightness can elevate risk of condensation and substantially limit drying potential inside building assemblies  
	•Cause Envelope Assemblies to Get/Stay Wet Increased insulation levels and air tightness can elevate risk of condensation and substantially limit drying potential inside building assemblies  
	•Cause Envelope Assemblies to Get/Stay Wet Increased insulation levels and air tightness can elevate risk of condensation and substantially limit drying potential inside building assemblies  

	•Lower Airflow & Increase Indoor RH Lower loads reduce air flow, increase relative latent load, extend swing seasons   
	•Lower Airflow & Increase Indoor RH Lower loads reduce air flow, increase relative latent load, extend swing seasons   

	•Reduce Fresh Outdoor Air Exchange Added air tightness demands improved source control, dilution, and filtration   
	•Reduce Fresh Outdoor Air Exchange Added air tightness demands improved source control, dilution, and filtration   



	If these performance issues are not solved, high efficiency homes may have comfort and durability problems, builders will not go further than current codes, & mainstream contractors  will be reluctant to upgrade homes beyond modest energy efficiency improvements. 
	If these performance issues are not solved, high efficiency homes may have comfort and durability problems, builders will not go further than current codes, & mainstream contractors  will be reluctant to upgrade homes beyond modest energy efficiency improvements. 

	More Insulation & Tighter Homes That Can: 
	More Insulation & Tighter Homes That Can: 


	Slide
	Span
	We Need High Performance Home Solutions! 
	We Need High Performance Home Solutions! 

	Moisture Managed High-R Envelopes 
	Moisture Managed High-R Envelopes 
	•Are Less Likely to Get/Stay Wet High performance homes with increased insulation, reduced infiltration, reduced risk of condensation, & adequate drying potential inside building assemblies  
	•Are Less Likely to Get/Stay Wet High performance homes with increased insulation, reduced infiltration, reduced risk of condensation, & adequate drying potential inside building assemblies  
	•Are Less Likely to Get/Stay Wet High performance homes with increased insulation, reduced infiltration, reduced risk of condensation, & adequate drying potential inside building assemblies  


	 Optimized Low-Load Comfort Solutions 
	•Effectively Manage Airflow & Indoor RH for Comfort High efficiency comfort systems for homes with low thermal loads, including optimal efficiency, managed air flow and RH control at all part load conditions  
	•Effectively Manage Airflow & Indoor RH for Comfort High efficiency comfort systems for homes with low thermal loads, including optimal efficiency, managed air flow and RH control at all part load conditions  
	•Effectively Manage Airflow & Indoor RH for Comfort High efficiency comfort systems for homes with low thermal loads, including optimal efficiency, managed air flow and RH control at all part load conditions  


	Smarter Indoor Air Quality Solutions 
	•Control Fresh Air Supply & Contaminant Removal Added tightness with improved source control, dilution, and high efficiency filtration, with little or no energy penalty   
	•Control Fresh Air Supply & Contaminant Removal Added tightness with improved source control, dilution, and high efficiency filtration, with little or no energy penalty   
	•Control Fresh Air Supply & Contaminant Removal Added tightness with improved source control, dilution, and high efficiency filtration, with little or no energy penalty   



	Energy Efficient New and Existing Homes with … 
	Energy Efficient New and Existing Homes with … 


	Slide
	Span
	Integrated Roadmaps 
	Integrated Roadmaps 

	A.High Performance, Moisture Managed  Envelope Systems 
	A.High Performance, Moisture Managed  Envelope Systems 
	A.High Performance, Moisture Managed  Envelope Systems 
	A.High Performance, Moisture Managed  Envelope Systems 

	B.Optimal Comfort Systems for Low Load Homes 
	B.Optimal Comfort Systems for Low Load Homes 

	C.Optimal Ventilation Systems and IAQ Solutions for Low Load Homes 
	C.Optimal Ventilation Systems and IAQ Solutions for Low Load Homes 



	Overall Roadmap Objectives: 
	Overall Roadmap Objectives: 
	•Codes and Standard practice as endpoints 
	•Codes and Standard practice as endpoints 
	•Codes and Standard practice as endpoints 

	•Manage risks to minimize problems of adoption 
	•Manage risks to minimize problems of adoption 

	•Address optimal performance & cost-effectiveness 
	•Address optimal performance & cost-effectiveness 

	•Solutions must be practical & profitable for builders and home improvement contractors  
	•Solutions must be practical & profitable for builders and home improvement contractors  



	Figure
	KEY: 
	KEY: 

	Span
	Research & Development 
	Research & Development 

	Span
	Market Engagement 
	Market Engagement 

	Span
	Codes & Standards 
	Codes & Standards 

	Span
	DOE lead 
	DOE lead 

	Span
	Industry lead 
	Industry lead 


	Slide
	Span
	High Performance Moisture Managed Envelope Solutions 
	High Performance Moisture Managed Envelope Solutions 

	Table
	Span
	2015 
	2015 
	2015 

	2016 
	2016 

	2017 
	2017 

	2018 
	2018 

	2019 
	2019 

	2020 
	2020 


	Moisture Risk Management 
	Moisture Risk Management 
	Moisture Risk Management 
	 


	 
	 
	 
	High Performance Envelope Solutions 



	Span
	Moisture Managed Guidance/Tools & Best Practice Specs for priority High-R Envelope Systems in each climate 
	Span
	Moisture Managed High-R Envelopes addressed in 2021 IECC  and IRC 
	Moisture Managed High-R Envelopes addressed in 2021 IECC  and IRC 

	Span
	Lab and Field Moisture Risk Assessment of priority High-R Assemblies & Materials 
	Lab and Field Moisture Risk Assessment of priority High-R Assemblies & Materials 

	Span
	Moisture Risk Assessment & Modeling Standards (e.g., ASHRAE 160) 
	Moisture Risk Assessment & Modeling Standards (e.g., ASHRAE 160) 

	Span
	Specs in Voluntary Program Standards  (ZERH, Energy Star & HPwES) 
	Span
	Validate/Demonstrate High Performance Envelope Specs in Real World Test Homes 
	Validate/Demonstrate High Performance Envelope Specs in Real World Test Homes 

	Figure
	Figure

	Slide
	Span
	Optimal Comfort Systems for Low-Load Homes 
	Optimal Comfort Systems for Low-Load Homes 

	Table
	Span
	2015 
	2015 
	2015 

	2016 
	2016 

	2017 
	2017 

	2018 
	2018 

	2019 
	2019 

	2020 
	2020 


	System 
	System 
	System 
	Design 


	Smart Systems 
	Smart Systems 


	Span
	Manufacturers Develop Low-Load HVAC and Dehumidification 
	Manufacturers Develop Low-Load HVAC and Dehumidification 
	for whole house comfort. Address design & installation issues 

	Span
	System Design Standards Address Comfort Criteria in Low-Load Homes (e.g., ACCA, ASHRAE) 
	System Design Standards Address Comfort Criteria in Low-Load Homes (e.g., ACCA, ASHRAE) 

	Span
	Validate/Demonstrate Comfort System Solutions in Low-Load Homes using Comfort Metrics/Criteria 
	Validate/Demonstrate Comfort System Solutions in Low-Load Homes using Comfort Metrics/Criteria 

	Span
	Validate/Demonstrate Smart HVAC & Advanced Dehumidification Systems 
	Validate/Demonstrate Smart HVAC & Advanced Dehumidification Systems 

	Span
	I-Codes Adopt Low-Load Design and Performance Standards 
	I-Codes Adopt Low-Load Design and Performance Standards 

	Span
	Best Practice Guidance/Training/Tools on System Design, Installation/Commissioning, & Maintenance 
	Best Practice Guidance/Training/Tools on System Design, Installation/Commissioning, & Maintenance 

	Span
	Manufacturers Develop Automated FDD & Optimization Controls 
	Manufacturers Develop Automated FDD & Optimization Controls 
	Address equipment & distribution/comfort performance, learning & wireless sensors/controls  

	Figure
	Span
	FDD, Sensors/Controls, Metrics & Performance Validation Standards (e.g., ACCA, ASTM) 
	FDD, Sensors/Controls, Metrics & Performance Validation Standards (e.g., ACCA, ASTM) 

	Span
	Best Practice Guidance on Automated Smart HVAC Operation, Controls, & Maintenance 
	Best Practice Guidance on Automated Smart HVAC Operation, Controls, & Maintenance 

	Figure
	Span
	Assess Load Profiles/Market Demand for Low-Load Homes 
	Span
	Develop System Design Procedures/Tools & Comfort Metrics/ Criteria for Low-Load Homes  Address whole-house humidity & distribution 
	Develop System Design Procedures/Tools & Comfort Metrics/ Criteria for Low-Load Homes  Address whole-house humidity & distribution 


	Slide
	Span
	 
	Table
	Span
	2015 
	2015 
	2015 

	2016 
	2016 

	2017 
	2017 

	2018 
	2018 

	2019 
	2019 

	2020 
	2020 


	 
	 
	 
	 
	 
	Targeted Pollutant Solutions 


	 
	 
	 
	 
	Smart Ventilation 


	 
	 
	 
	 
	 
	IAQ Valuation 



	Span
	Manufacturers Develop Smart Ventilation Equipment &  Real Time Controls (using indoor/outdoor conditions & home operation data) 
	Span
	Validate/Demonstrate Smart Ventilation & Real Time Controls 
	Validate/Demonstrate Smart Ventilation & Real Time Controls 

	Span
	Smart Ventilation Addressed in  
	Smart Ventilation Addressed in  
	ASHRAE 62.2, 2021 I-Codes, & HERS 

	Span
	Smart Ventilation Specs  
	Smart Ventilation Specs  
	for IAP, ZERH, ENERGY STAR, & HPwES 

	Span
	Develop IAQ Baselines & Valuation Metrics,  
	Develop IAQ Baselines & Valuation Metrics,  
	develop thresholds/targets, measure targeted pollutants 

	Span
	ASHRAE 62.2 transition to IAQ Equivalence & Smart Systems 
	ASHRAE 62.2 transition to IAQ Equivalence & Smart Systems 

	Span
	IAQ Guidance & Assessment Tools  
	IAQ Guidance & Assessment Tools  
	for New Home Designs & Retrofit Strategies 

	Optimal Ventilation & IAQ Solutions 
	Optimal Ventilation & IAQ Solutions 

	Figure
	Figure
	Span
	Manufacturers Develop Targeted IAQ Solutions 
	Manufacturers Develop Targeted IAQ Solutions 
	include smart range hoods, advanced air cleaning & humidity control systems 

	Span
	Validate/Demonstrate Targeted IAQ Solutions 
	Validate/Demonstrate Targeted IAQ Solutions 

	Span
	Targeted IAQ Solutions Addressed in HVI Certification, ASHRAE 62.2, & 2021 I-Codes 
	Targeted IAQ Solutions Addressed in HVI Certification, ASHRAE 62.2, & 2021 I-Codes 

	Figure

	Slide
	Span
	Building America FY15-17 Planning Timeline 
	Building America FY15-17 Planning Timeline 

	Table
	Span
	FY2015 Q1 
	FY2015 Q1 
	FY2015 Q1 
	Oct-Dec 2014 

	FY2015 Q2 
	FY2015 Q2 
	Jan-Mar 2015 

	FY2015 Q3 
	FY2015 Q3 
	Apr-Jun 2015 

	FY2015 Q4 
	FY2015 Q4 
	Jul-Sep 2015 

	FY2016 Q1 
	FY2016 Q1 
	Oct-Dec 2015 

	FY2016 Q2 
	FY2016 Q2 
	Jan-Mar2016 

	FY2016 Q3 
	FY2016 Q3 
	Apr-Jun 2016 

	FY2016 Q4 
	FY2016 Q4 
	July-Sep 2016 


	 
	 
	 
	 
	FY15 Activities 

	  
	  


	TR
	FY16 Activities 
	FY16 Activities 


	TR
	FY17 Activities 
	FY17 Activities 



	Span
	Develop Draft T2M Roadmaps & RFI 
	Span
	RFI 
	Span
	BA Research to Market Plan w/final Roadmaps 
	BA Research to Market Plan w/final Roadmaps 

	Expert Mtgs. 
	Expert Mtgs. 

	Figure
	Figure
	Figure
	Span
	FY15 FOA Awards Begin 
	FY15 FOA Awards Begin 

	Span
	FY15 FOA Selection & Award Negotiations 
	FY15 FOA Selection & Award Negotiations 

	Span
	FY15 FOA 
	FY15 FOA 

	Span
	FY15 FOA Developed 
	Span
	FY16 FOA Awards Begin 
	FY16 FOA Awards Begin 

	Span
	FY16 FOA Selection & Award Negotiations 
	FY16 FOA Selection & Award Negotiations 

	Span
	FY16 FOA 
	FY16 FOA 

	Span
	FY16 FOA Developed 
	Span
	Develop SUI T2M Roadmaps & RFI 
	Develop SUI T2M Roadmaps & RFI 

	Span
	RFI 
	Span
	Revised BA Research to Market Plan  
	Expert Mtgs. 
	Expert Mtgs. 

	Figure
	Figure
	Figure
	Span
	FY17 FOA Developed 
	FY17 FOA Developed 

	Figure
	We Are Here 
	We Are Here 

	Figure

	Slide
	Span
	Building America Planned FOA Schedule  (subject to appropriations) 
	Building America Planned FOA Schedule  (subject to appropriations) 

	Span

	Slide
	Span
	We Want Your Input 
	We Want Your Input 

	A.High Performance, Moisture Managed  Envelope Systems 
	A.High Performance, Moisture Managed  Envelope Systems 
	A.High Performance, Moisture Managed  Envelope Systems 
	A.High Performance, Moisture Managed  Envelope Systems 

	–Envelope system improvement Demo ideas? 
	–Envelope system improvement Demo ideas? 
	–Envelope system improvement Demo ideas? 

	–Data collection needs? 
	–Data collection needs? 

	•Questions about upgrade performance? 
	•Questions about upgrade performance? 
	•Questions about upgrade performance? 

	•Questions about upgrade risks?  
	•Questions about upgrade risks?  


	–Needed guidance, tools, specifications?  
	–Needed guidance, tools, specifications?  

	–Standards & codes that get in the way? 
	–Standards & codes that get in the way? 

	–Missing standards & codes?  
	–Missing standards & codes?  




	Figure
	Span
	Research & Development 
	Research & Development 

	Span
	Market Engagement 
	Market Engagement 

	Span
	Codes & Standards 

	Slide
	Span
	We Want Your Input 
	We Want Your Input 

	B.Optimal Comfort Systems for Low Load Homes 
	B.Optimal Comfort Systems for Low Load Homes 
	B.Optimal Comfort Systems for Low Load Homes 
	B.Optimal Comfort Systems for Low Load Homes 

	–HVAC system replacement Demo ideas? 
	–HVAC system replacement Demo ideas? 
	–HVAC system replacement Demo ideas? 

	–Data collection needs? 
	–Data collection needs? 

	•Questions about upgrade performance? 
	•Questions about upgrade performance? 
	•Questions about upgrade performance? 

	•Questions about upgrade risks?  
	•Questions about upgrade risks?  


	–Needed guidance, tools, specifications?  
	–Needed guidance, tools, specifications?  

	–Standards & codes that get in the way? 
	–Standards & codes that get in the way? 

	–Missing standards & codes? 
	–Missing standards & codes? 




	Figure
	Span
	Research & Development 
	Span
	Market Engagement 
	Market Engagement 

	Span
	Codes & Standards 
	Codes & Standards 


	Slide
	Span
	We Want Your Input 
	We Want Your Input 

	C.Optimal Ventilation Systems and IAQ Solutions for Low Load Homes 
	C.Optimal Ventilation Systems and IAQ Solutions for Low Load Homes 
	C.Optimal Ventilation Systems and IAQ Solutions for Low Load Homes 
	C.Optimal Ventilation Systems and IAQ Solutions for Low Load Homes 

	–IAQ & Ventilation systems needed for WH upgrades? 
	–IAQ & Ventilation systems needed for WH upgrades? 
	–IAQ & Ventilation systems needed for WH upgrades? 

	–Data collection needs? 
	–Data collection needs? 

	•Questions about system performance? 
	•Questions about system performance? 
	•Questions about system performance? 

	•Questions about IAQ risks?  
	•Questions about IAQ risks?  


	–Needed guidance, tools, specifications?  
	–Needed guidance, tools, specifications?  

	–Standards & codes that get in the way? 
	–Standards & codes that get in the way? 

	–Missing standards & codes? 
	–Missing standards & codes? 




	Figure
	Span
	Research & Development 
	Research & Development 

	Span
	Market Engagement 
	Market Engagement 

	Span
	Codes & Standards 
	Codes & Standards 


	Slide
	Span
	Figure
	Figure
	26 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market 
	26 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market 

	Figure
	Figure
	Figure
	Buildings.Energy.gov 
	Buildings.Energy.gov 

	Figure
	Thank You 
	 
	 
	Eric Werling 
	DOE Building America Program 
	http://energy.gov/eere/buildings/building-america-bringing-building-innovations-market  

	Questions? 
	Questions? 

	Figure

	Slide
	Span
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Overview: Building America 
	Overview: Building America 

	Building America program is the research, development, and demonstration program for DOE’s work in new and existing residential housing markets  
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	These roadmaps are relevant to new construction and upgrades to existing homes 
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	Final roadmaps with goals should be available in August 2015  
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	After today's call, would you like to stay engaged on this topic?  
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	Yes, I'd like to receive future BA project announcements – 93% 
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	Yes, I'd like to talk further with DOE about ideas/comments – 40% 
	Yes, I'd like to talk further with DOE about ideas/comments – 40% 

	Other (please explain) – 13% (not specified) 
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	No, I am not interested in special BA announcements – 0% 
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	To stay informed about the Building America Program, subscribe to the Building America Newsletter at: 
	To stay informed about the Building America Program, subscribe to the Building America Newsletter at: 
	http://energy.gov/eere/buildings/building-america-update-newsletter
	http://energy.gov/eere/buildings/building-america-update-newsletter

	Span
	 

	 
	Please send any follow-up questions or future call topic ideas to: 
	Please send any follow-up questions or future call topic ideas to: 
	peerexchange@rossstrategic.com
	peerexchange@rossstrategic.com

	Span
	 
	 

	 

	31 
	31 




